
DockctNo. 214298US2RD i £ 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE ^ «C2 



IN RE APPLICATION OF: Hiromi YUASA. et al GAU: gg 

SERIAL NO: NEW APPLICATION EXAMINER: 

FILED: HEREWITH -^7 
'FOR: MAGNETORESISTANCE EFFECT ELEMENT, MAGNETIC HEAD AND MAGNETIC REPRODUCING 

SYSTEM 

REQUEST FOR PRIORITY 

ASSISTANT COMMISSIONER FOR PATENTS 
WASHINGTON, D.C. 20231 

SIR: 

□ Full benefit of the filing date of U.S. Application Serial Number, filed, is claimed pursuant to the provisions of 
35 U.S.C. §120. 

□ Full benefit of the filing date of U.S. Provisional Application Serial Number , filed , is claimed pursuant to the provisions of 
35 U.S.C. §1 19(e). 

■ Applicants claim any right to priority from any earlier filed applications to which they may be entitled pursuant to the 
provisions of 35 U&C §119, as noted below. 

In the matter of the above-identified application for patent, notice is hereby given that the applicants claim as priority: 

COUNTRY APPLICATION NUMBER MONTH/PAY/YEAR 

Japan 2000-301118 September 29, 2001 



Certified copies of the corresponding Convention Application(s) 
■ are submitted herewith 

□ will be submitted prior to payment of the Final Fee 
O were filed in prior application Serial No. filed 

□ were submitted to the International Bureau in PCT Application Number . 

Receipt of the certified copies by the International Bureau in a timely manner under PCT Rule 17. 1 (a) has been 
acknowledged as evidenced by the attached PCT/IB/304. 

□ (A) Application Serial No.(s) were filed in prior application Serial No. filed ;and 
(B) Application Serial No.(s) 

D are submitted herewith 

□ will be submitted prior to payment of the Final Fee 




Respectfully Submitted, 

OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT. P C. 

fm J. Spivak T 



Marvin J. Spivak 
Registration No. 24,913 

C. trvin McClelland 

22850 Registration Number 21,124 

Tel. (703) 4 1 3-3000 
Fax. (703)413-2220 
(OSMMN 10/98) 



I 



a a 4* if /r 

PATENT OFFICE 
JAPANESE GOVERNMENT 



(no : 

u i 



This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 



a m # ft a 

Date of Application: 

& m # 

Application Number: 

m H A 

Applicant (s): 



2 0 0 Off 9^290 
#M 2000-301118 



CERTIFIED COPY OF 
PRIORITY DOCUMENT 




2001^ 4 J| 1 3 0 



Commissioner, 
Patent Office 




iBSE^-t 2001-3031103 



4#2 000 — 3011 18 



12746701 

[MB] ¥J&124£ 9^290 

immttfk&mi gub 5/39 

H01L 43/08 

[ft*] t§ « w m 
[»w#] 

raxiijg^i #^;r[m;intT&#E/M&i^Bri ^^±m^ ffisfc 

[ft*] Jt P ft H 
[»W#] 

[^mxttjgm] #^;fim;imitr^#g/jN^*^Bri tfs^ttsos: 

[ft*] & m 1*1 & 

[ft*] n h w w 

[#fFmMA] 

[9MW##] 000003078 

[ft*X&*^] **5££tf± * it 



miiE# 2001-3031103 



4f 2 000 — 301118 



[«»!!#-&] 100064285 
[#3®±] 

[ft*Xtt*#] HI - t6 

[fM§#] 100088889 
[J3c£Xtt;»] tt ^ 31 §t 
[liS0#-&] 100082991 

[RifeXttifefM & Hi « m 

[SR8!f##] 100108062 

H**fi&tB##] 004444 

21,000R 

mmm i 
0® i 

i 



2 



ffiSE# 2 001-3031103 



#2 000 — 301118 



mmm 

mfcoxmwumnizm cxmtt zm<t e mm 
mmmitmmmtmmMit&mmzvmizmmzfrt^m&tpmmi:* 

nmizm c T&mtfmk* zM%mjinmm=?-x$> ^ x. 
mm#M&#mm<Dmffimiz. mmmtmmm&&mmmit\Eimm<Dmmm£. 

tpmm&zfmmmit nr mm^mizMLxmrnu^mizmm^ z\ t 

mmmmm<D3im<D-mzmmisfrfcmmhi. 

iu mmt mmmommmfc © #1*1 £ mmmt & mm ©ta mm t (D^^iKDmn 
nmizmcxm,m^mt-r^m^mn^m^x^>^x. 

iaias*r:©^ifc z&m-tz>t~#><D±y* mmnm ^it m mm t m 
MMRx}mmmit&mm<Dmmzttvxmmw.jjfaizmmtzft. 

mmnmit. mmmmwkvmm^frbmmmzmmznfr&wmmmii. m 
mmftmm®±izmm2ti. mm&vtmmufrb. mmmm^cDmm^mzMv 
x^n^mizmm^nr^m-mAUn. mmfs-mA^izmmzn. mm 
^-#asp*^, mm£mizM^x^¥fi*iimzmm-zftfr%z=*mA%i!> 



ffiH# 2001-3031103 



#2 000 — 301118 



mm&ffinmit $r^m-rsfe*©-fe>^ m»< , mm<mm s^lt tfiiB^t @ 

Iff ffiflSffc Stt Ji <z> taSB^-ffc © # fa £ Iff flBOtf t g fi S © fftHgft © # fir £ <z>*B*f 



2 



ajSE# 2001-3031103 



#2000—301118 



[ff^3l 6 ] 

m 1 © ^ ft &c#> o T $ *i £ — *f© a - * H , 



tfJiE# 2 001-3031103 



#2000—301118 



©«JiiBI©ftffB±M©Mi<l: y 

mm&m&tpmm nmmm 1 ©*®i«©£iBfc tsfga^i 

H 1 © # ft tc » o T M#I®2« $ 41 fc -;*f© 3 - 9 £l , 

fjfi3-»© a - 9 <D±izmv e> titaia— j^© a - * t«fic»»cig^s nfcwt^c 

fifffl— »©H-*©**i-?;h,tt, mmmi ©#fttC*fLTBMi£fcfl2©:frfnJ 

buibm 0»m © mmmit <o^t mmmit sai © m umt © * fir t. © ts 

lff!B«m©3Efl:S:«ffi'r S fe«>©-fe >^«SE*«, «Tffi«*S:^ LTt&SS«|ffc 

IS3BP of HfiB«fl: § a® ©n® tc*f l t ^tt^ m izmm £ n. 



ffi!E#2 001-3031103 



#2000—301118 



Ko 

[®#3C8] 
[0 00 1] 

[0 0 0 2] 

#UC*fLT, (J^T, rMRSR-7-j #BMBS*U 

*§-&>1HCffi^e>*l5fl&, 7\- Kf-f^^ K9>f:7 (Hard Disk Drive) 

[0 0 0 3] 



5 



fiSIE# 2001-3031103 



#2000—301118 



[0 0 04] 

3©«fc?fcI^UC*fL/T> Fe/Cr^>Fe/Cu©J:^(:MttMl^ 
#££*ITVN& (Phys. Rev. Lett. 61 2474 (1988), Phys. Rev. Lett. 64 230 

4 (i99o)^#m) c L**u Axt&^mii. «*fc#»fn*-*fc&K&j^«i»# 

[0 0 0 5] 

^«JI(Z)?M::frftcDtB^ft£:fc^ 3 £ ic J; o T, *^fc^5Clg#t;3& 

. (Phys.Rev.B 45 806 (1992), J. Appl. Phys. 69 4774 (1981)^#M) „ 7. 
[0 0 0 6] 

>f ^CD^OD^^^ofe. TCIP (Current in plane) j £ffrf<5„ 3 

*U3U TCPP (Current perpendicular to plane) j HW^^o C P P it. C 

i pcd i o&mm&m^&ttmtmtimbn&ti&m&tf&v u. phys. conde 

ns. Matter. 11 5717 (1999)^0 , 1 0 0 ^1^Xlt^\ f \ B 

[0 0 0 7] 



2001-3031103 



#2 000 — 3011 18 



/hS< LTt&ffiMZlltf, m;£r£^-rf£*#fc£nTV^ (Phys. Rev. Lett. 
70 3343 (1993)^0 „ <tS*St*il M*® 

7 u -moWMmt tm-fz mm n & & . 

[0 0 0 8] 

#iMtfre>©^ifc&, -ll^AM K (3-*) SritbT, MWCXfcT^A;!/ 
^©MSliJJIlCIfcy&tf ra-^Mj F#Jg0ii;**iT^£„ 
[0 0 0 9] 

[38U8#fl?& b j: o n -t zmmi 

[0 0 10] 
[0 0 1 1] 

^5t-SAy Ktt, -*f©¥tt©a-^ 2 0, 2 0t gB$«<fr2 0 0(Z)^ 
fls®tcMbT^4x^nWlCfBgLfe^$:^i-<5„ MRi^lOOlt 3-* 
2 0,2 OICMLT^^IC^-TS <fce>lCfS!#!bnTV^ 0 
[0 0 12] 

ta»jSE<*2 o oicti, mmh^v v 2 0 0 Tic^oriB^tf-/ h 2 0 0 



mil# 2001-3031103 



#2000—301118 



tt^tlTV^,, -^tl^TlCD, fE£§t? v h 2 0 0 Bfr £>£>#-if^3fc&, 3-^20 

So r©«fc5&:7^-M0>#t/&icJ;&£:, mri^i ooit'ffllWi< 

^$r^tf>^;i/^lC^^lC#< ii:^-e^So (IEEE Trans. Ma 
g. 25, 3689 (1989)^#flg) 

£r5#, zf^-r—M^y Koa-^ 2 o ©$§2 o ^fln^iftic^o 

TV^fB#^#<Z>fiB$ih^y # 2 0 0 T©ipg2 0 OWJ: y *;JE£va 0 Z.<Df=.&>^ m 

ffiizmj&zm&i&zMRm* i o o©tgm^£Mi&^£i&M#£-fSo 

[0 0 13] 

Z.£te<%jmmZH-# 2 OlCAoT, ^3^e>3glCMR^l 0 0©i&ftgft 

JftcA5<fce>tc. 3-#(Z>3g^#— #-e^o^:^v>r h#M£*i£„ ZLoyfcto 

lzMfa<D h^v? 2 o o T©#ftK:^LTttx^£<fc 5&f£gW^c— 

fi^3 0, 3 0£gBgLT. 3 - * 2 0 hMit & f&Jf ©flfrffctf h 9 ^ * ^fol^e 

[0 0 14] 

iSMR&^-t CP PM©M Rf|t^£/BVA£t§iii\ 

l)if©«ittft3 0, 3 0lCj:*«Wbia 
*tf7&JtlB5i:* 2 O^MRl^l 0 OOlftgfilOiWMb 

[0 0 1 5] 

R^l 0 O^*tl<2)^i:3&-5o Lfc^ot, Zltl&m^O^ t>^, MR^ 
1 0 0&CMbT¥fT&gP#fr*>©«?»ti : k> 3-# 2 O^MRi^-1 0 0 

[0 0 1 6] 



2001-3031103 



#2 000 — 301118 



[0 0 17] 
[0 0 18] 

it?z>mt&&m£. mmmimmm t mmmt smmtKDmzj&j&tsti r^m 
m#m&tpmma>mwmit. mmmimmmRxfimmmit tu fticoiistj: y % 

[0 0 19] 

m^nt=.mitmmmt.. mfcv^fatffrmmmzfoCT^t-t&mk&mmii. 
^/u^mmmt. mmmmmv^v-mzmmzftt-mmt. mm 
m b w mm ommm t <d -n n t m&mit s a m ommmt <d # & t ottftftmiz 

«) (Z> ir > * «8£ b5IB«M 5:^bT tfTIBttfc Rtfimttft S S Ji <Z>£S® 
ic jigs $ ti « n & ASP £ & ^ & 3 £ & 4#M £ * « . 



ffifE# 2001-3031 103 



4» 



#2000—301118 



[0 0 2 0] 

m-zfttzMimmmn. mt&tfatffr&mmzj&vTmt'tzmit&mmt. 
z^/vizmmmt. mmmmwko^cD-mz&mtmtimmt. zmz.. mm 
mimMm<Dmmmfc<D^fo£mmmt m mmvmmmt&jifaii (omnnmiz 

izMhrmmw-^mzmn^ti. mmmmiz. mmmmm<Dmm$.mfr*>w&mw. 
izmm^ti^n^mm^n. mmmmm<Dmm^mizMLx^nizmm^nr=: 

v > itrSB-fe y x «^ it mm n mmfrmufr mz&^xKwzfcM^mz 

[0 0 2 1] 

Mztitcmfcmmmti. mt&jjfatffrmmmzmvxmt-t&mfc&mmt.. 
^/u-^mmmn. mmmmmo^mcD-mzmm^nr^mmt. ^m^, mm 
m^tmmm<Dmmm^<D^mt.mmmt^mm(Dmmm^<D^\ti!i<DmMnmiz 
mvxm&ftmtt&m%mm$km?-x$>^x. mmm.m<Dmt^{a-t^r=. 
#><z>-fe yxm^iiK mmmm v xmmmimmmjkTzmmmt e &m<Dwm 
\zttvxf&mw.-%mzmmim. mmmmz. mmmmmnmmim-fr^miW. 
\zmm.^t=.w^mmmn. mmmmm<Dmm^mizMi,x^mzmm^tit=. 

mxmt. &;£U mm&Vtmmm&mmiz^is-frFiimttbftXte&z.li 
[0 0 2 2] 

©a-**:, SfffB-^©a--^i:^^lc^$ti^^m^^ii. 
faJCK^3*ifc*Kfc&^U t&KlKASm^^^^tt, l8ft©#fa#|gJSt«FK:- 



i o 



2001-3031103 



#2 000 — 301118 



eujs£> zs/utimmmii. mmmmm(D^.m<D-mzmm^tir=.mmii. 

mmmit m mm e> mmmt <d^^h mmmt e mm © mmmit a^fat&m 
ttftmz.fcvx i&ffitfmt -? z> m^m^m^x & o x , tata^m©^ i; & & 
a -r s «> © -fe > * taiams ^it tffis^^ mmm%.&mmmt e a 

[0 0 2 3] 

(D-a-tt:. mm— M<D3-? zmn.mzffi&znfem^m.ifitibzkm?'}!. *m 
mm— ^©a-^cD-eti^rtiii, tufa^i©^iBiicMbT^ft^^2(Z)^ 

l^c@H#I£*i£M:S:^U faiaa^Jfi^f^te. M©^I&I^|IK^lc- 

^r&iic@*$tifc^>fb@#«$:-g-A>^i (Dmmmt.. mt^M^mmmz 
mt&jjfat mmmit e mm® mmmto^m n (D^nnmz^xm.w.^it 

©«Ji$l<z>±® Bufa#^«cf r^M i: ©gs&fcSlscDMSUS, 1*131(1 2 ®tll©lti 

ia^L@«M. wm&M&*mm&tfmmMik&&m<Dwm\zttLx^mw.^fa 

^tt*^Mi:ttffBll2(D^M]^©^ffifc©^^P«>^^ tugBfll0>:frftlc*f 
[0 0 2 4] 

<D a - * £ , gtrfB— *f © a - * <z>_t tcfgtf e> n mm— *f© a - ? t M%m izffi^ 

^^mm.m.m^mm^t.. fctft*., striae© a- ^o^n^tu*. isiami 



ffi|E# 2001-3031103 



# 



#2 000 — 301118 



Kmmmzfavxmt-tzmitsmmtL. z^/vtmmmt. mmmmm<D±w 
<D£w<D-mzmm-£titc±®mm£. mmmmm<Drm<D±mizmm^nr^r 
mnmn. mmmtmMm&mmmfccDjjfatmmmit&mmvmmM 
it<D^{^£<D^Mnmiz^xmmijmit^^mm,m.mm^m^-x&-or. mm 

zfMmmit&mm&mmztthxmmw.jjfaizmmtsti. mm±%ymmi$. mm 
mmm<Dmm^m^^mmzmm^nr=.^mmmti. mmmmmomm^m 
KMvx^mzmm^tir=.mxun. zmv. mmrmmmiz. mm&i<D% 
mzm^xm&i^ mm±mmm<Dmmmxmt. ^z.zmn&mmie.y^mM 

[0 0 2 5] 

&&w$K&m&mz&&rf4Txmizi:&AjTxm i ftzwM?&xmte¥z 

[0 0 2 6] 
[0 0 2 7] 

[0 0 2 8] 



mU*& 2001-3031103 



#2 000 — 301118 



[0 0 2 9] 

<Dmm <fc y *> /> £ ^ z. t z £ t & . 

[0 0 3 0] 

*© o *>m*wm £*ftiziz>xmwi & m-t m# am* tarn jce#«« zmL 

[0 0 3 1 ] 
[0 0 3 2] 
[0 0 3 3] 

$ v^ 2 o ©gp#lc#tt e> ti 5 r i: £ -5 o 

[0 0 3 4] 



1 3 



aS!2E4f 2001-3031 103 



#2 000 — 3011 18 



Mffim*S he ad fclti^ S L e a d /S MR >2 0 0 0 T* & <5 d £ £ 4# 
[0 0 3 5] 

[0 0 3 6] 

[0 0 3 7] 

[0 0 3 8] 
[0 0 3 9] 
[0 0 4 0] 



2001-3031103 



#2 000 — 301118 



[0 0 4 1] 

tez>&?mmzmw:-*z> 0 z\(D&5izmm-mit> z.<Dm&frh(Dm$mm-fri 
\z.&z>mitmmisfa£m— *©t% a-*, ^tgffiM^^s^^o^ii 

[0 0 4 2] 

cm i (Dmmomm) 

[0 0 4 3] 

. mm (a) ^<Z)m®KT*fey. mm (b) tt, 



1 5 



tfifl# 2001-3031 103 



#2000—301118 



[0 0 4 4] 

*HJg^^)MR^l 0«U S«l 1©±IC, MIC T&WH1 2, i^*g 
t?>Ji) , #M&*Pmm tfjff) > ttMbgffiJB (7U-I) fci:*tf«Ji2 

tife«^$:^i--6o fit, ^igiEic^Ttt. e^«®i 4<Dm^mt>\ mm. 

[0 0 4 5] 

jtaj««i 5^e>&#«^i 4, i^M^Mi 3, Tfpm 

[0 0 4 6] 

&#JMLT, ®1 (b) iC^bfcJ:?^ tB»1B«l 3A&tt:R««l 4©»fffir 
mftKL J: o TlSt S 3 £ ifi oTIg £ 
[0 0 4 7] 
(MJ&W 1 - 1 ) 

■T>&t>^> (a) «, fCDIffffiit'&'J, (b) te. 

o 

[0 0 4 8] 

0 2ic^Lfcj:e)tc. #^wc&v%-m. «^i ij^e>jeicT»«si 2. 
tt^isi4, MnM^m^mi 3. jl§p«^i 5 ^©.fc^fca&cig 

[0 0 4 9] 



mSE#2 001-3031103 



#2 000 — 301 118 



omm i - 2 > 
?&t>t>. mm (a) *<DmmmT*%>v. mm (b) 

o 

[0 0 5 0] 

A. i^SStMIl 3, JtgPS^«^l 4 B, JtSMMl 5^5. 
[00 5 1] 

[0 0 5 2] 

mi^mzi^mhfcmf&T'it. i^s^H3®*t, 04 (a) ic^l 

[0 0 5 3] 

o 

[0 0 5 4] 

(Ml&W 1 - 3 ) 

S) l:ft§tI)il3Pi:, ^3&<fc=fcl»©«tffcgS» (7'J-I) fc^-T 
[0 0 5 5] 



fflfE4#2 001-3031103 



#2000—301118 



[0 0 5 6] 

mz. ^mm(D^2<Dmm<Dmmnvx. muzmvr^m^iy-A^m^^ 

[0 0 5 7] 

m 6 it. mi l t^m%mm^m^m vr^-jv km^\ *j * 
m-?n&m-v$>z> 0 -t^t>%, mm u> mmh^v^^^mzm^r^ 
mvr=.m^m. mm (b) tmb^v ^<Dm^\^nz^^xmmLt^mmx 

[0 0 5 8] 

^/K2 4, 2 4(C^3tl. ^I2#^2 0 OlC^fUTSftfCfgeSflTV^ 

fglfr^l 3 A#8D£3*lT^£ 0 
[0 0 5 9] 

-rfSEifeH-e&S. IS^^2 0 0*^©fi#^mi±, ra«Stfc»*BI l 3 ©«ffc 

aa»«E#^e»©«i*F««5iA , rsfc, ®7 (b) izmvt~£?\zmts&m<Dm 

[0 0 6 0] 

tot, ft^«@i 4St'§5£(Wi*2 o o icjsv^miciag-rtui. 



1 8 



fittSE'if 2001-3031 103 



#2000—301118 



[0 0 6 1] 
[0 0 6 2] 

m 6 tCfcV>T, flSftSSt^SiR^tt, UafiCDSE^M 1 - 1 , $£J&W 1 - 
2&*.Wi39g«l -3t^ott)I^„ 
[0 0 6 3] 

[0 0 6 4] 

J«fe*t*faHf*«. fJBJCOV^TBU 0 1 73rM0 7 3 1 iCRbTgff^ 
[0 0 6 5] 

*v^ttfi3iaM£K^e>«i*A>f T^K3 0, 3 ojc&^jnrfcy, 8Kfc#y#fa 

[0 0 6 6] 
[0 0 6 7] 

8AKII«#2 0 0^&«Dl8*tt, |SIHJC^bfeJ:e>JC, ££h^y*2 0 0 
T©±lc&gi-£8P#©3-* 2 OtcjfSAU 2 0 

OT©±0##£W#**<liniE'r*. Lfc^oT, H8©J:^ICtt««il4 



1 9 



ffiSE# 2001-3031103 



4f 2 000 — 3011 18 



[0 0 6 8] 

[0 0 6 9] 

(WJ3-1) 

#ctc ^mmmm<omi ommmt it, a-*fc<fcTWfbesi«ic,rw7;* 

^t§&i^#n^£ fc&©#j^K:o v^TSft$J"3"<5o 

[0 0 7 0] 

ov>t*, 01 75MS9^^S3 i izmi^x Mi&vf=.%<D tmm&mmizitm— 

[0 0 7 1] 

3 0. 3 0^, a-? 2 o ;J3J:trateBS«©J:K:ffi1B3*iTv**. ^©<fc5fc 
r/\°#-> F/w Txi^j a-? 2 o js&zfmit&mmiztt vxm 

[0 0 7 2] 
(^0U3-2) 

mz. &mmmm<Dm2(D^&miiLT. mm^-^^nnr^mmz-D^xm 

[0 0 7 3] 

ov^*. mijbmmi o&zfms lizmi^xmi&Lfc&cDiimm&mmiz&m 

[0 0 7 4] 

*©ipI2 0 0W£|SMMS©Tm<£>*f$;3--? 2 2 fctfiOL £ 0 3<Z) 



2 0 



mtE#2 001-3031103 



#2 000 — 301 118 



[0 0 7 5] 

**>5/u, 01 OlCM^bfc«^JC*fLTI^m©ffi«ja-^ 2 2, 2 2£fgtf 
[0 0 7 6] 

[0 0 7 7] 

hi 2 (a) it. miizm^vfe&5&mm,t&ffim&m?-<?)&mzm-tm&,m 

[0 0 7 8] 
[0 0 7 9] 

012 (b) tt, t>XtilI s5:5mA^Ltfc^©, 1 4 CD 

©ft^S^CfeV^T«tf I ^55)^||tlS^C^^oTJt#LT«^l 4(D^MJCfeV\Ttf- 



mUE# 2001-3031103 



#2 000 — 301118 

[0 0 8 0] 

f#l 0 0nmtiii^ili2 5Oe, 2 0 0 nmtlil2. 50e, 3 00 
nmt*ti8. 30et r < &£J5£fS;*:«2Mi§&/h£ < Zl 

[0 0 8 1] 

hi 3 (a) mi izwi*v&£otem%m.&m&m*(Dm®zm-tWk3£m 

[0 0 8 2] 

■5s!fc«l«««K:-fe>^*«SI s £&fWlqHc^Lfct§-&, l^MH 3 iz 

«ft a mm v>m b reme l t u * e> . 

[0 0 8 3] 

HIS (b) fcfc, t>^M5mA?:iiSbfci^ Sttil 4^P>ilir 

tt, ft^m^l 4 ©ISS hlC*£ #9*.fcf, r = 0. 2 fim<D&mz 

fcV>T&, IShj^l 0nm©fc§l. 2 50e, ^h^60nmffli:t7. 
1 8 O e, it&S h#2 0 0 nm©il^ 17. 70et, 193 h tC -3 *lT« 

©ZLh^e>> fttiil4 0)|i$hH /h3#>lCl-£i&g#&3£-§-*.So 
[0 0 8 4] 

[0 0 8 5] 



2001-3031103 



#2000—301118 



[0 0 8 6] 

$n 3. ±gp«*§i bjktfTffimmi 2©^©«^^jmi^$:?a^-r-s^^ 

1 4 h li, lOOn m^g#Jt&*&HT?&£o 

[0 0 8 7] 

[0 0 8 8] 

£#jrr*itf£vx 0 *>*>5Aa 1 - 1 XtfSS&M 

i-2<o«ft««t«f*3d^K:=fc5affl»riB-e**. £fc> z©*^ *^fir©wf 

wmmz-D^xit. R^T*=fo^<, ^cf^-rsj^ic, *<Dm<D&m<Di&Wi 

[0 0 8 9] 
(WJ4-1) 

Hi5it, 1 4 <djst1]«#, _hgp«^ 1 5 n(ommMfi^mms.mn 

«rtgT*&£o %*>5A,, i®6^igl4(l Ml-1, WJl-20g 
ft^ffi***^ IC % oflg T? £> § 0 
[0 0 9 0] 
«M4 - 2) 



2 3 



tfJSE4# 2001-3031103 



#2 000 — 301 118 



^2>w<z>mms MR £. ±mnmi 5i:^bTv>§M©®«s Up p e r L e a 

|*ICJ:*U*, S UpperLea d /S MR> 2 0 0 0 LV*Z 
[0 0 9 1 ] 

L^U dOJ^lC^ffbTfc, HI 3 (a) JgtXf (b) lCB8LTtu£&Lfc<fc 
-V. m®«©/h£V^#©iS£&3 0 nmJ^T, $ ^JCit b<ttl 5 nmJ&lT 
[0 0 9 2] 

[0 0 9 3] 

T'&So -Tfc;fot>. 1^0 (a) li^CD$§£m®gIT*fey, M (b) te^CD^UTk 
[0 0 9 4] 

m 1 tCM^bfe^C^SVNT, 1 4 &rfiifr&m|S 1 4 • 

s3i:$:#^:i:bTv>s 0 1 4 c nx-mmmm 1 4 p nom*. mm 

[0 0 9 5] 

■tyxm&i si±. _t^s«^ai^i 5 Afr£tfM>^m3Pi 4 ClZ%Ltli&fr> 

«E»*jKcD±K:ii*'r«tt» 1 2 B^tasti, i 4 p 



2 4 



ffiSE# 2001-3031103 



#2 000 — 301118 



[0 0 9 6] 

3CDie)JCtt^«^l 4ld;fcV^-fe>X«$ieI s fc^^-tirSt, 
fill 3lC3^3^e**?K»M^««Sn, 3S«lftlC«1fniCT*£6 0 
[0 0 9 7] 

*>t=>3A,, 02, H3Kl«^UfeaS^#!Il - 1, 1 -2fcoV*T%f!l«K:»Ua 

[0 0 9 8] 
(* 6 <Z>£ji<Z)7gJfO 

[0 0 9 9] 

t*s>5. -r i^h (a) t«©«WT®ere»*j, mm (to 

[0 10 0] 

#^ifiJgJI&»Cj3^Ttt, ft^WSl 4©MffllC$fi^#:l 4 I fe^UT««S/- 
[0101] 

(SI 7 <z>|£66<z>Jgffil) 
[0 10 2] 
[0 10 3] 

HI 9tt,-CPPaGMR*?-S:J|«bfe*¥aa-d'Ay F©¥IB*J«&* 



ffi|iE# 2001-3031103 




#2000-301118 



[0 10 4] 

mm (a) iWM^f^^T^SSS/jN^l^ClMf 
PP) Sr^bTVN^o mffi&m&Z\,H*fcmm&mfr*>*2>rtJ 7X13 0, 3 0 

3 F-*>3-* 2 OttJIUKEftStlTV**. Zl©«fc^lC-rSh, lftlSI13F 
[0 10 5] 

Hi 9 (b) tt, ittHM^bT, ;H7^1#Bi:^gl0^ii* 

^r^m^mt^^mto ^ commit. ^§fiii3F^a-?2o©^b 
(^m) m^vr^^-z>izmmhxvt.Oo zong, * 2 o otcd_l 

, «3S«*i:J&;*l*I£#, !Brlcit)ttth7'y^il#*fiI , ett«!<a!oTl/S 
e>o iitSf >f Kh7>^ 2 0 0 ST^f,©f^F^ ^tfilC 

«Mfe#*if#S£ffc btsi i^>x#7£/&£*u m& h 9 v v * e> lt 

[0 10 6] 

Mil40»iffiM?:, HI 9 (c) MftSLfcJ: 3 "Tiitf*^. Zl 

[0 10 7] 

o 



2 6 



ffiSE# 2001-3031 103 



#2 000 — 301118 



[0 10 8] 
«M7-1) 

H5fc«n*Lfe3&IHai-3JCoV*T%. e*©*l8l*«ffilll 3S©i»ilS 
j&tfi&m l 9lcM^b£%©£l^$£<Z>£^£t-£:i£T% ^"7 h^y*#-K©Bk 

[0109] 

(m 8 (Z>§fe6fc(D7l?ffiO 

[0 110] 
[0 111] 

JCoV^Tfc* Hl#M01 9&tf03 1 KWLTf&&Lfc*©fcH*to3^*lCfcJ: 
[0 112] 

I^SlC^bfcJ;^lCTgP«^l 2 5:3-^2 0, 2 0 ©3r-V y -f rtJCffitt^tl 
^ifeiMIi 3 i:a-^ 2 o i:©S6iS:il«)5^^^§s. m% 

g|2 0lC&^iLTV>&V^ 3-* 2 OfcitffiBMfcBfcJi 1 3 F IC y #ftfcrW 
[0113] 

^3-* 2 oicep}&ij;*;ftTb£e> tv^raaa^es. s 



ffilE# 2 0 0 1 -3 0 




#2 000 — 301118 



[0 114] 

2 o/s^PPin$4x<5«^#Mtt. siMtsrt^tts. 

[0 115] 

Sotii^tic^. a>ttxj^3 o^m^^fniBtc^fLTeff-rs^ini 
fs. 

[0 116] 
[0 117] 

IC. A $: (0, 0) B (a, - c) „ C (a, b) , D (0 

b + c) t&z&otemwit-rz. *fc«ftM»«Ri3ows», - 

[0 118] 
(M8-1) 

SftfclK&fiffi»*Kl 3Klov*T*^ "TIB -r^t>t>, tt«*«tt 

M13S&, H2 l&-&v*ttB2 2JCa*l,feJ:3&JgtK, tfclfilCflSttJUi, iSffl 



ffilE# 2001-3031103 



#2000—301118 



[0 119] 
(WJ8-2) 

[0 12 0] 

ir&t)t>. T^«*B*«+y*^ I s z #ft-e&£> h £ 

, m2 3lZ7jklst=.£t>lZ. A£ (0, 0) fcbkh^lC, B (a, -c) , 
C (a, b) „ D (0, d) T? % d > b + c J: o 

[0121] 

[0 12 2] 
[0 12 3] 

@2 4lt *3g^«0«^'5/ K©Sap«ll*€:*^«l»*Bnf*6- El Bit 
[0 12 4] 

5 £iB$Sh^y ^ 2 0 0T©S#*I^Kl3ty (tt U s S:^$i±-g> 



ffitE# 2001-3031103 



#2 000 — 301118 



[0 12 5] 

w&m 9 - 1 > 

fc, ^^©SMtM^i^M^fi i 3 tc£ dt l * e> . 

[0 12 6] 

Z.fr*:mW-tZ>t=.th. 02 6lcM^bfc<fce>tCJt3P«^l 5 fcT^Pm^l 2 £ 
^ti^txft^mn l 4©#jST-i«)S^ti:t5i:, 0 2 nzmLfcZolz, m 
l 4©#a£Tf**i-Sifctt«s<«sS. fttliH 

0 2 7 IC^-T J: 3 lC$!Efc - y ^IfiJlcSS^. -5 Z. t. & . 
[0 12 7] 
(«10 (Z>gg£<Z>ft?JIO 

[0 12 8] 

^©itt*5 0 ^sicfev%T, m%,mmmfaiii>T<Dm%.Tj 2 0 o& 

, K;i/1 5 2lc^Sti, Ha«U3Q;VAKIifSliB«r#as^e>©ffiI»##K:jEfi: 

Sr-rsHiRU&v^-jrjc «fc y^^A©^iBi{ciiiK-rs 0 tt&^-r 2 0 oit 
, i^f-f^^ 2 0 oizfem-rzmm&mmn&zn^'w kx^-t^i 5 3 « 



3 0 



ffi§E# 2001-3031103 



#2 000 — 301118 



[0 12 9] 

MMrrA *9 2 0O«fSil, s\y KX^>f #1 5 3 (Dm&ttfam (AB 
S) tt«&C"5*-f 2 0 0(Z>^®^e>m5£©#Jt4£*>oT#^2;ft<5 0 
[0 13 0] 

A15 5GDffi3glC&, D^T^E-^CD— n>f ;t/^- # l 5 6 
tt£*lT^£o /JMXZl-f 1 5 6 ii-^7~A 1 5 

*f rni b run s *i fe^c^s £ <fc xftt ft a - * ^ e> & & a^uai& t m&z n 

So 

[0131] 

yv^=m-zr-b> i 5 5&, @5ti&i 5 7 ©jtT2mmjc^^f > n^a^ 
mmm& smzx-z & <t e> o t vx s„ 

[0 13 2] 

02 9te. 7^fax-^7-Al 5 5 ^Sfc©^^ y FT-fe^^U 
X?»£IIK&fc*fcWm0T&£o i-^t>t», FTyfe^D 16 0 

5 1 T?^:n-#7-Al 5 5 <Z>-SglC«:-iJ-*/<> S/ a > 1 5 4*^ 

[0 13 3] 

VX^yi/ny 1 5 4 0D5fe>)glCli. ^ 1 #M3I9 ©lyfe^CKbTfirj&bfc 
v^i $ tl7b^(Z)^m^^:^^S>Sv^«^/\^ K^jm^S'sy K*^-f #1 5 

1 5 4 l*m-B(Dm%7&&&&&Wt&M i ) H&V - K»164 £;£U 3©U- K 

mi 6 4 k*^#i 5 3 izm&ih&ftfcM^'w \?<D&mmii-&m%m 
icg^stixv^o m*pi 6 5ii^^\^/ Kr^-fe^^y 1 6 oamw**; ft- 



miiE#2 001-3031103 



#2000—301118 



[0 13 4] 

rit*> F^^-T #1 5 3<»#*ffnJ® (ABS) »f^^2O0 

[0 13 5] 

@3 0 (a) «, ^a^m^OiE©^©^©^^ FX7^f^l5 3 
f-f^f 2 0 0 fcOSf^^tH^iT^S. HSlcM^LfcJ:?^ iim. # 

^^2 o oo^®^e>m^«)^iifc*^#±Lfc^T'i&#-rs 0 *mmiz 

^tgT^y 'TXOS^Srff e>^t^T*^S 0 Hi 73^19 ICKLT 

i&si l ^ v \ -r ti # ©^fitftarsiR^* & v * fcttaacv y k & um -r z> r £ tc j: y 
Rfe-rstais h 5 y * # © ^ n * h - * &:MiK:fia*-r & ^ t #-c# s 

[0 13 6] 

lcbTvx&££KJ;s;*^-->>?*ox#:*£<&yi®^ «<B#± tetany 
Kl 0 ^^7=^X^2 0 0t®^7 7^a(Z)TOMT*t^<^S o 
[0 13 7] 

ttscvy Ki o ^aac^ 2 o o h zmzmmmzmmz^x 

[0 13 8] 

H3 0 (b) a:, ^©<fc5fc rtgfltofefrMj ©'w K*9>f #1 5 3 fcflB&w 2 
>f X* 2 0 0 fc©W^£^-r«IE&0T-&S.> *»W©ai»^y KlCfev>T%. 
fa£.<DmfflffilZDLC (Diamond-Like-Carbon) *g?#i8£& if 3 £ tC J: *J 

rg«j£4fSj ©x^-f ^K:«*-r*r fctfTWe**. tot, 030 (b) 



ffiSE# 2001-3031103 



#2 000-301 118 



[0139] 
[0 14 0] 

[0 14 1 ] 
[0 14 2] 

[0®offi#^fi^] 
[01] 

*^^©^l©^^lCj:S^^^m^$:^-rmiD®i:¥®HT'fe-5o 
[®2] 

« i UMiof i (DmmwcDm^m.ffim&m* ^m-rm^mr^ . 

[03] 
[04] 



3 3 



mtE# 2001-3031103 



#2 000 — 301118 



[05] 

So 

[06] 

si KW^Lfcm^m.mm&m-i-mmi't-is- kfm^v k©mp 

0-££>5o 
[07] 

[08] 

. HllcM3tbfe^^m^^^>!K¥Ma-^^^ Klc|gSLfc«iJ&&^i 
[09] 

m 3 nMm© ^ v f jc as v & mit^j i«j & m-tm±mx' $> & . 

[01 o] 

[011] 

[01 2] 

(a) 2|s:5§wa)ml©^^6^ffi^c e fcs^m^^^-^c^v^T> iz>x« 

«P3J££ U ^©R©^*: 100 nm^e> 3 0 0 n m£-e^ft;£i*£ £#©0 
[01 3] 



HilE# 2001-3031103 



#2 000 — 301118 



^iO^lfil&^b^Wfe^ (b) It. t>XiS5mA^lfett 

nm^?i 2 0 0 nmit^ftStfefc|00t^5. 
[014] 

[El 5] 
[016] 

8£fc2o0)^#lC;£tt£r £©^£^0!l4 -2 S:^-r®T?$>So 
[017] 

#3j!f8<Z>fl 5 ©HS&7f£«Uc «fc 0T*&5„ 
[018] 

[019] 

o 

[02 0] 



2001-3031103 



#2 000 — 301118 



[02 1] 

£ £ b =fc <D v & Z> o 

[02 2] 

02 1 lC^b^e^m#CD^$:paiCSHbfcHT^S„ 
[02 3] 

[024] 
[02 5] 

[02 6] 

[02 7] 

*&m<Dmj&M iz&tfz ±®mmx* amm^* t. , factor a^&ms&m 

R IC £ C £ « «H8 *§ & £c T* ^ L 0 T* & -5 . 
[02 8] 

[02 9] 
[03 0] 

(a) m±mtfffi%.<DiE<Dm<Dm&<n'^y fx^#i 5 3^^^ * 

* 2 0 0 £<7)H^ Z$k1rm&mT*&*). (b) &, d©J:e>fc r^ifejttrMj © 



ffiSEff 2001-3031103 



#2000-301118 



K^^-r ^ i 5 3 ti^f-fx^ 200 £(Dm&zm;?ni&mT*$>z> 0 

[03 1] 

a mm 

1 2 T§P«*S 

1 3 mfmmst&& 
i 3 a mmm& 

1 4 

i 5 ±mmm 

20 ^a-^ 
22 M«;a-^ 

2 4 «*^-7bF 

3 0 rf4 77.m 

150 tt&sBft&iB 

151 ^^>r^^ 
153 K^^^r ^ 

15 4 •frX'OS/a y 

1 55 7 9 ^f- =lZ5L— — U 

156 aKW XZI^f # 

15 7 g^lfl 



3 7 



mSE# 2001-3031 103 



#2000—301118 



[01] 



V(a) 



[02] 



IS 



- \ \ 





^35 // 





9— Mj&ikif 



i 



aifE#2 0 0 1 - 



4#2 000 — 301118 



[S3] 



[04] 






2 



ffiU#2 001-3031103 



#2 000 — 301118 



[0 5] 



[06] 



/ 3 



13 K 
t3f> 




"T \JI***^Z\ \ ***** 



[07] 




(b) 



3 



ffiSE4# 2 0 0 1 - 



#2000—301118 



[08] 




—\ t->-« 7 



[09] 




4 



&!E# 2001-3031103 



#2000-301118 



[010] 




[Si l] 




5 



ffiU#2 001-3031103 



#2 000 — 301118 



[012] 




25 — 



20 



15 



O 





, . 1 

1 • 




H — : — 1 — : — \ 




t \ 
§ 
t 








1 
1 

1 

1 
• 
1 
• 


• i 
■ i 







$ \ 

# 

i 1 

9 
1 






* * pillar radius ; 
100nm 
— "**~ 200nm .! 




1 

# 
f 
# 




— j 300nm 




* 
i 
9 

i 

$ * 


r ✓ 




i 

^^*~— ^ » 






: y 






i 
i 
i 
i 
i 






111*1 

1 1 . 1 . 1 . 1 



100 



200 



300 



400 



500 



ffiK4t 2001-3031103 



#2 000 — 301118 



[01 3] 




'3 



[014] 




3- ;***ft*fc*>*ilt /* 



7 



ffiIE#2 001-3031 103 



#2 000 — 301118 

mi 5] 




mi e] 




2001-3031103 



#2 000 — 301118 



[HI 8] 




ffif2£4# 2001-3031 103 



#2 000 — 301118 



[019] 




00 



v 



'J -fMKM 

3-7 




7-^ 2o°S I 



2«>oT 



-3* 




1 o 



ffiSEE# 2001-3031 103 



#2000—301118 



2 0] 




[02 1] 




1=1 



1_± 



H 

4— f- 




=3F 



-it 



3—^ 



1 1 



KSE# 2001-3031103 



[@2 2] 



#2 000 — 301118 



1° 




3—^ lo 



1 2 



ffiH# 2001-3031103 



#2 000 — 301 118 



[H2 5] 




© — ?■ 



[H2 6] 



Z 




TIB®® fJ? 

3—^ lO 



1 3 



JfifflE# 2 001-3031103 



#2 000 — 301118 



[®2 7] 




tfi!E# 2001-3031 103 




1 5 



ffiSEff 2001-3031 103 



#2000-301118 



[H2 9] 



160 




164 



165 



[03 0] 



(a) 




(b) 



154 tfX*>va> 



10 



200 ss&{* 



,154 ^'<>y3> 

J53^v-f^ 



X 



10 



T 



200 £SI« 



1 6 



mtE# 2001-3031103 




1 7 



tfJ$E# 2001-3031103 



#2 000 — 301118 



mm 

h 9 y * e> ©#-5§-£tt &S&a*s«rK:38#StS <fc o Jc, «#<Z>SIMifc:t&5 <fc o afeWf 
[SttH] a l 



ffiIE# 2001-3031103 



#2000—301118 



at m a 



[000003078] 



i. %zm*zna 
ft m 



1 9 9 0^ 8^220 

«sS5;rijft;rii»rp#K«;riBr7 2#*s 



i 



ffiSE4# 2001-3031103 



